Summary. An These results offer further evidence that the estradiol-induced serum protein found in teleosts is vitellogenin, the precursor of oocyte yolk proteins.
incorporation into oocytes using a system of in vitro incubation of oocytes from Xenopus laevis. This system was adopted to study the incorporation of protein into oocytes of Salmo gairdneri and investigate the selectivity of protein incorporation.
Materials and methods.
Donor fish and preparation of oocytes.
Hatchery reared S. gairdneri were maintained in a recirculated water raceway system. Follicles (> 3 mm in diameter) were obtained from the ovaries of females undergoing active vitellogenesis between September and early December. Incorporation assays were carried out on different systems : 1. Individual follicles separated from ovaries using small forceps : Follicles were isolated and incubated in trout balanced salts solution (TBSS) buffered at pH 8.0 by HEPES-NaOH (Jalabert, 1976) : NaCl 133 mM ; KCI 3.1 mM ; MgS0 4 0.3 mM ; MgCl 2 1.0 mM ; CaCl 2 3.4 mM ; glucose 5.6 mM ; HEPES-NaOH 40 mM, penicilin 100000 U/I ; streptomicin sulphate 100 000 yg/1.
2. Individual follicles isolated by mild collagenase treatment using BSA to neutralize non-specific proteolytic effects. Small chunks of ovary were actively agitated (1.7 Hz) for 1-2 h at 15 °C in TBSS containing 2 mg ml-' collagenase (Sigma, Ten mg of test protein in 0.2-1.0 ml of 0.5 M NaCl, 0.02 M CciCl, was adjusted to pH 9.0 with NaOH at 0 °C. 100 p,Ci of 14 C-formaldehyde (CEA France -30 mCi mM-1 ) was added and the solution mixed. Sodium borohydride (20 41 100 49) was added four times at 30 second intervals, followed by a final 100 V .1 (500 V . 9 ), with mixing each time. After 16 hrs at 0 °C the labelled protein mixture was freed from reaction products using Sephadex G-25 equilibrated with TBSS (without glucose and antibiotics). Labelled proteins were stored at-70! at concentrations of 5-10 mg/mLThis method, based on Rice and Means (1970) yielded proteins with specific activities of 1 000 to 7 000 DPM tig-1 .
Protein incorporation experiments.
The proteins described in table 1 and figure 1 were labelled by reductive methylation. The incorporation of preparations which were essentially free of the estrogeninduced serum protein was compared with incorporation of vitellogenic proteins.
The effect of varying concentration of these proteins on incorporation into oocytes in the presence and absence of 2 mg ml-1 BSA was tested. The effect of varying BSA concentration on incorporation of 14 C-labelled V 1 , V 2' C 1 and BSA was evaluated.
The incorporation of 14 C-vitellogenin and 14 C-BSA by follicles which were prepared enzymatically or mechanically was tested in order to characterize any interference by other ovarian tissues.
Results.
Preliminary trials showed that addition of BSA to the collagenase solution resulted in preparation of follicles which retained the morphological characteristics of those excised from ovaries of freshly killed animals. Without BSA few collagenase treated oocytes were viable after incubation. Seventy-five percent of follicles separated enzymatically retained these characteristics till the end of the incubation period but only 45 p. 100 of those isolated manually were similar. Significantly (P < 0.001) greater quantities of 14 C-vitellogenin (V 2 , V 3 ) were found associated with oocytes which had been prepared by collagenase dissociation (table 2) and conversely the quantity of i4 C-BSA was greatest (P < 0.001) in manually dissociated oocytes though there was always less BSA than vitellogenin incorporation. In a further experiment ( fig. 2) Ridgeway (1967) , . In the present study, it was found that the incorporation of this type of estradiol-induced protein into vitellogenic oocytes was always much greater than for BSA ( fig. 2, fig. 3 (1970, 1973) found that oocytes from X. laevis must be divested of epithelial and thecal layers prior to incubation in order to facilitate incorporation of vitellogenin. The lower 14 C-BSA incorporation by follicles incubated without interstitial tissues (after enzyme dissociation) compared to entire follicles (manual dissociation) suggests that there may be extensive association of non-vitellogenic proteins with these tissues which are not removed by washing after incubation before counting (table 2, fig. 2 ). In fact, Campbell (1978) (Campbell, 1978 (Campbell, 1978) and may enable evaluation of the mode of action of these gonadotropins as well as exploration of the mechanisms of yolk incorporation by studies similar to those of Wallace et al. (1970) (1971) (1972) (1973) (1974) (1975) (1976) 
